AVI ATI ON TERM NAL FORECASTS (D- 31)

Exanpl es show ng conbi nati ons of nore than one type of
precipitation:

-RASN FG HZ light rain and snow (light rain predom nant), fog,

and haze

TSSNRA t hunderstorm wi th noderate snow and rain (noderate
snow predom nant)

FZRASNPL moderate freezing rain, snow, and ice pellets

(freezing rain nentioned first due to the
descriptor, followed by other precipitation types
in order of predon nance)

SHPL SN moderate ice pellet and snow showers

Exanpl e:

TAF
KFAR 091739Z 091818 21030GB0KT 1/ 4SM +TSRAGR BKNO50CB et c. =

Schedul ed term nal forecast for Hector International Airport, issued at
1739 UTC on the 9th day of the nonth, valid from 1800 UTC on the

9th until 1800 UTC the next day (the 10th): Wnds from 210 degrees at
30 knots gusting to 60 knots, visibility 1/4 statute mle in
thunderstorns with heavy rain and hail. NOTE the "+" qualifier is
associated with the precipitation (RA) and not the thunderstorm ("TS").
Br oken cunmul oni mbus cl ouds (ceiling) at 5,000 feet.

Thunderstorm (TS) is the only descriptor which nay be encoded as a
significant weather group w thout any associated precipitation. TS
may be encoded standing alone in a forecast in two situations: 1)
when thunderstorm(s) are forecast w thout associated precipitation,
or 2) to indicate thunderstorns with freezing precipitation (drizzle
or rain).

Whenever a thunderstorm(s) is included in the significant weather
group, even in the vicinity (VCTS), the cloud group (NsNsNshghghy)
shall include a forecast cloud type of cunul oni mbus (CB).

Exanpl e:

TAF
KMO 2523357 260024 31015KT 1 1/2SM TS - FZRA BKNO10CB etc. =

Schedul ed term nal forecast for Kansas City International Airport,
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issued on the 25th day of the nonth at 2335 UTC, and valid from

0000 UTC on the 26th until 0000 UTC the next day (the 27th): Wnd from
310 degrees at 15 knots, visibility 1 Y2statute mles in thunderstorns
and light freezing rain, broken cumul oni nbus clouds (ceiling) at

1,000 feet.
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A visibility threshold must be met before a forecast for fog (FG nmay
be included in the term nal forecast. Wen forecasting a
fog-restricted visibility of 5/8SMto 6SM i ncl usive, the phenonena
shall be coded as BR (mst). When forecasting a fog-restricted
visibility that is less than 5/8SM use code FG (fog). Never encode
weat her/ obscuration as m st (BR) when the forecast visibility is
greater than 6 statute mles, i.e., P6SM

The following fog-related terns shall only be used as descri bed
bel ow

freezing fog (FZFG: Any fog (visibility less than 5/8 statute
m |l es) consisting predom nantly of water droplets at tenperatures
bel ow ONC, whether or not rime ice is expected to be deposited.
FZBR is not a valid significant weather conbination and shall not
be used in term nal forecasts.

shallow fog (MFG: the visibility at 6 feet above ground |eve
shall be 5/8 statute mles or nore and the apparent visibility in
the fog layer shall be less than 5/8 statute m |l es.

patchy fog (BCFG: fog patches covering part of the airport. The
apparent visibility in the fog patch or bank shall be |less than
5/8 statute mles, with the foggy patches extending to at |east 6
feet above ground | evel.

partial fog (PRFG: a substantial part of the airport is expected
to be covered by fog while the remainder is expected to be clear of
fog (e.g., a fog bank).

NOTE: shallow fog (MFG, partial fog (PRFG, and patchy fog
(BCFG) may be forecast with prevailing visibility of 7 statute
mles or greater.

Exanpl es:

TAF
KLWS 020530Z 020606 27010KT 1/2SM FG W010 BECMG 1011 3SM
BR BKNO10 etc. =

This exanple, for Lew ston-Nez Perce County Airport, shows the proper
use of FG (fog) and BR (nist), depending on the associated visibility.
Schedul ed termi nal forecast for Nez Perce County Regi onal Airport,
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i ssued at 0530 UTC on the 2nd day of the nmonth, valid from 0600 UTC on
the 2nd until 0600 UTC the next day (the 3rd): Wnd from 270 degrees
at 10 knots, visibility “»statute nmile in fog, vertical visibility
1,000 feet into a surface-based obscuration (ceiling). Change between
1000 and 1100 UTC to visibility 3 statute mles in mst, broken clouds
(ceiling) at 1,000 feet.
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Exanpl es (continued):

TAF
KSYR 230532Z 230606 29012KT 1/ 2SM SHSN FZFG OVCDO3
TEMPO 0609 29014G28KT 1/ 4SM +TSSNPL BLSN W001CB
FML400 36011KT P6SM FEW08 BKNO25 BECMG 2224 VRBO3KT
SKC=

Schedul ed terminal forecast for Syracuse Hancock International Airport,
i ssued on the 23rd day of the nonth at 0532 UTC and valid from 0600 UTC
on the 23rd until 0600 UTC the next day (the 24th): Wnd from

290 degrees at 12 knots, visibility Y2statute mle in noderate snow
showers and freezing fog, overcast clouds (ceiling) at 300 feet.
Tenporarily between 0600 and 0900 UTC, wi nd from 290 degrees at

14 knots gusting to 28 knots, visibility 1/4 statute nmile in a

t hunderstormwi th heavy snow and ice pellets, and bl owi ng snow,

vertical visibility 100 feet into a surface-based obscuration (ceiling)
conposed of cumul oni mbus (CB was appended to the vertical visibility
due to the presence of thunder). NOTE: the "+" qualifier is associated
with the precipitation snow ("SN') and ice pellets ("PL") and not the

t hunderstorm ("TS"). Significant change at 1400 UTC to wi nd from

360 degrees at 11 knots, visibility greater than 6 statute mles
(unrestricted), few clouds at 800 feet. Change between 2200 UTC and
0000 UTC to variable wind direction (here due to light winds), w nd
speed 3 knots, and cl ear skies.

7.2.8 Non-Convective Low Level Wnd Shear G oup
(Wsh,h,ch/dddf fKT). W nd shear is defined in NOAA Technica

Mermor andum NWS FCST- 23, "Low Level Wnd Shear: A Critical Review',
by Julius Badner, NWS Meteorol ogical Services Division, April 1979,

reprinted February 1989, as "...a change in horizontal w nd speed,
and/ or direction, and/or vertical speed with distance neasured in a
hori zontal and/or vertical direction.” Wnd shear is a vector

di fference, conposed of wind direction and wi nd speed, between two
wi nd velocities. A sufficient difference in wind speed, or w nd
direction, or both, can have a negative inpact on airplanes,
especially within 2,000 feet of the ground.

The follow ng paragraph enphasizing the inportance of wind shear is
taken from | CAO Circul ar 186- AN 122, entitled Wnd Shear, published
in 1987:

"W nd shear cannot be cal culated by sinple scalar subtraction
of the wi nd speeds, except in the specific case where the
directions of the two wi nds concerned are exactly the sanme or

WEOM | ssuance
41 98-6 11-10-98



AVI ATI ON TERM NAL FORECASTS (D-31)

are exact reciprocals. ...The scalar shear (i.e. direct
subtracti on of wi nd speeds taking no account of their
directions) is always |less than or equal to the vector shear
and thus for nost cases underestimates the actual shear
magni t ude. "

Forecasters may use NOAA Techni cal Menorandum NWS FCST-23, "Low- Level
Wnd Shear: A Critical Review', as a reference for non-convective

| ow-1evel wind shear forecasting. The procedures described bel ow are
based on that study.

Forecasts of wind shear in the termnal forecast shall refer only to
non- convective wi nd shear up to and including 2,000 feet of the
ground and shall be included in term nal forecasts, on an as needed
basis, to focus the attention of the pilot on non-convective w nd
shear problenms, existing or expected. Non-convective |owlevel w nd
shear may be associated with the following: frontal passage,
inversion, lowlevel jet, lee side of mountain effects, sea breeze
front, Santa Ana w nds, etc.

Non- convective | ow1evel wi nd shear forecasts (indicated by W5 shal
be included in the term nal forecast, when expected, as the |ast
group (i.e., after the cloud forecast) in the initial forecast period
or in a FM group. Once included in the forecast, the w nd shear
group remains the prevailing condition until the next FM group or the
end of the forecast valid period if there are no subsequent FM
groups. Forecasts of non-convective |ow | evel w nd shear shall not
be included in BECMG (see Section 7.2.9.b), TEMPO (see

Section 7.2.9.c), or PROB (see Section 7.2.9.d) groups.

The format of the non-convective |owIlevel wi nd shear group is:

Wsh,.h,h,/ dddf f KT, wher e:

W5 = an indicator for non-convective |owIlevel w nd
shear;

h.shwshws = height of the wind shear, in hundreds of feet
(AQL) ;

ddd = true direction, in nmultiples of ten degrees, of
t he wi nd above the indicated height; see Note
bel ow
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ff = speed, in knots, of the forecast w nd above the
i ndi cat ed hei ght; and
KT = a units indicator, meaning knots

NOTE: VRB shall not be used in the non-convective | ow-1|evel
wi nd shear forecast group.
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CONTRACTI ONS USED I N TERM NAL FORECASTS

NOTE: Sone of the expressions -- short words, in common English, for which
there are no I CAO contractions -- are conpletely spelled out, e.g., "AND' and
"WND'. "TO' and "NIL" are both listed in the | CAO contraction nanual. Both

are common words in English.

AFT

ACGL

BC

BECMG

BKN

BL

BR

CAVXK

Code used in the WMO abbrevi ated headi ng to indi cate an anended
forecast, where x is the letter Athrough X (see Section 7.1). NOTE
AAX is not used in the forecast text.

After
Above ground | evel

Anmended terminal forecast. Used in the forecast text only. AMD is not
used in the WMO abbrevi at ed headi ng.

Pat ches

Becom ng. Indicator of a forecast change to prevailing neteorol ogical
conditions, occurring at either a regular or irregular rate at an
unspecified time within the indicated period of time. The change occurs
during the indicated period of tine and the indicated conditions persist
until the next forecast change indicator. The duration of the change
peri od covered by BECM5 indicated by G3GG, shall never exceed 2 hours
in NWs-prepared termnal forecasts. Refer to Section 7.2.9.hb.

Broken cloud layer (5 to 7 oktas cloud anobunt). Lowest broken layer is
inmplied to be the ceiling.

Bl owi ng

M st

Not used in NW5-prepared terminal forecasts. Contraction for "Ceiling
and Visibility OK' and pronounced KAV-(OH KAY. Replaces visibility,
present weather and cloud data under specified conditions. See
Appendi x G Section 1.1, for nore specific information.

Cumul oni nbus cl oud

Ceneric WMO fornat code group for a four-letter location identifier.

Four-letter location identifiers for specific airports are listed in
| CAO docurent 7910, "Location Indicators".
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CCx Code used in the WMO abbrevi ated heading to indicate a corrected
forecast, where x is the letter Athrough X (see Section 7.1). CCXx is
not used in the forecast text.

CLD d oud
CLR Not used in the termnal forecast. |n the METAR code, CLR indicates

"cl ear bel ow 12,000 feet above ground |evel" and applies to automated
observations only.

DR Low drifting

DS Dust storm

DU Dust

Dz Drizzle

FC Funnel cl oud

FEW Few clouds ( > 0 oktas to 2 oktas cl oud anmount)
FG Fog

FM3Ggg Fromthe time (UTC) indicated by G3g. GCeneric WWMO format code group,
indicating a significant and rapid (in |less than one hour) change to a
new set of prevailing conditions. Refer to Section 7.2.9.a.

FT Feet

FU Snoke

Fz Freezi ng

G Qust. Defined as rapid fluctuations in wind speed with a variation of 10

knots or nore between peaks and lulls.

&R Hai | (dianeter of |argest hail stone $ 14 i nch)

GS Smal | hail and/or snow pellets (dianeter of hailstones < 1/4 inch)
HZ Haze

IC Ice crystals

KT Knot s

LTD Limted
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M Shal | ow

NI L No or None or | have nothing to send you

NSC Contraction for "no significant cloud", which replaces cloud data under

specified conditions. See Appendix G Section 1.2, for nore specific

i nformation.

Not used in NWS- prepared termnal forecasts.

NSW A contraction for "no significant weather". An indication that
signi ficant weather conditions, as expressed by Appendix | (WD Code
Tabl e 4678), are forecast to end. Refer to Section 7.2.6.

ovC Overcast cloud | ayer (8 oktas cloud amount)

P G eater than (as in P6SM

P6SM Visibility forecast to be greater than 6 statute niles

PL lce pellets

PO Wl | - devel oped dust/sand whirls
SI GNI FI CANT WEATHER: WMO CODE TABLE 4678

w w CODE TABLE 4678 --Significant present and forecast weather

The w w groups

shal | be constructed by considering colums 1 to 5 in

the tabl e above in sequence, that is intensity (if appropriate),
foll owed by the descriptor (if appropriate), foll owed by weat her

phenonmena. For

exanpl e, heavy rain shower(s) are coded as +SHRA

QUALIFIER WEATHER PHENOMENA
INTENSITY OR DESCRIPTOR PRECIPITATION OBSCURATION OTHER
PROXIMITY
1 2 3 4 5
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— Light Ml Shallow Dz Drizzle BR Mist PO Well-develop
ed dust/sand
Moderate (no | BC Patches RA Rain FG Fog whirls
qualifier)
PR Partial SN Snow FU Smoke SQ Squalls
+  Heavy (Covering part of thp
(orwell-— aerodrome) SG  Snow grains VA Volcanicash | FC* Funnel
developed, in cloud(s) (tor
the case of funt pr  Low drifting IC Ice crystals DU Widespread duft nado or wate
nel clouds) spout)
BL Blowing PL Ice pellets SA Sand
VC4In}hQ SS  Sandstorm
vicinity SH  Shower(s) GR® Hail HZ Haze
DS Duststorm
TS Thunderstorm GS® Small hail and/ | PY Spray
or snow pellets
FZ  Freezing
UP” Unknown pre-
cipitation in auto-
mated obs
4 The NWS definition of VC applied to the termnal forecast is: An area
enconpassed between circles with radii of 5 and 10 statute niles
respectively, fromthe center of the airport's runway conpl ex
5 dianmeter of | argest hail stone $ 14
6 dianeter of hailstones < 1/4"
7 UP shall not be used in NW5- prepared terminal forecasts
8 Tornadic activity, i ncl udi ng tornadoes, waterspouts, and funnel cl ouds,
should not be included in termnal forecasts because the probability of

occurrence at a specific site is very small.
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AVI ATI ON TERM NAL FORECASTS (D-31)

SIGNIFICANT WEATHER PHENOMENA MATRIX FOR
NWS-PREPARED TERMINAL FORECASTS

(footnates on Loee gde)

WX PHENOMENA QUALIFIER
Intensity or Proximity Descriptor?

Light Moderat Heavy | Vicinity | Shalow | Partid Patches Low Blowing | Shower( | Thunde | Freezin

e Drifting ] r-storm g
Precipitation - + vC? MI PR BC DR® BL TS
SH FZ

fbrizzle Dz -Dz Dz +DZ - - - - - - - - FzDz

Irain RA -RA RA +RA - - - - - - SHRA TSRA FZRA
Snow SN -SN SN +SN - - - - DRSN BLSN SHSN TSSN -
Snow Grains SG -SG SG +SG - - - - - - - - -
fice Crystals® IC - IC - - - - - - - f f -
fice Pales | P PL +PL - - - - - - sHpL | TspL -
frairse GR - GR - - - - - - - SHGR | TSGR -
Small Hail®>’ GS - GS - - - - - - - SHGS TSGS -
Thunder storms, Showers, Freezing, and their Intensity or Proximity - - - - - - -
TS - - TS - VCTS® - - - - - - - -
TSRA - -TSRA TSRA +TSRA - - - - - - - - -
TSSN - -TSSN TSSN +TSSN - - - - - - - - -
TSPL - | -tspL | TspL | +TsPL - - - - - - - - -
TSGS - - TSGS - - - - - - - - - -
TSGR - - TSGR - - - - - - - - - -
SH - - - - VCSH® - - - - - - - -
SHRA - | -SHRA | SHRA | +SHRA - - - - - - - - -
SHSN - -SHSN SHSN +SHSN - - - - - - - - -
SHPL - -SHPL SHPL +SHPL - - - - - - - - -
SHGR - - SHGR - - - - - - - - - -
SHGS - - SHGS - - - - - - - - - -
JFzoz - | Fzpz | FzDZ | +FZDZ - - - - - - - - -
fFzrA - | -Fzra | FzrA | +FzRA - - - - - - - - -
lFzrc - - FZFG - - - - - - - - - -
Obscurations - - - - - - - - - - - -
|Mist10 BR - BRY - - - - - - - - - -

frog” FG - FG™ - | VCFGZ | MIFG® | PRFG* | BCFG® - - - - | FzFG®
Smoke FU - FU - - - - - - - - - -
Volcanic Ash VA - VAY - - - - - - - - - -
\Widespread Dust DU — DU - - - — — DRDU BLDU - - -
Sand SA - SA - - - - - DRSA BLSA - - -
JHaze HZ - HZ - - - - - - - - - -
Spray PY - - - - - - - - BLPY - - -
Blowing Phenomena - - - - - - - - - - - -
IBLSN® - - BLSN - - - - - - BLSN - - -
feLsa } } BLSA } } } } } } BLSA } } -
IsLou - - BLDU - - - - - - BLDU - - -
Other - - - - - - - - - - - -
Sand/Dust Whirls PO - PO - - - - - - - - - -
Squalls' SQ - SQ - - - - - - - - - -
fFunnel Cloud® FC - FC - - - - - - - - - -
Tornado/Waterspo +FC - - +FC - - - - - - - - -
Sandstorm? SS - SS +SS - - - - - - - - _
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WX PHENOMENA QUALIFIER

fousisorm® ps|] - ] os | wos| - | - | - | - - | -1 - |
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FOOTNOTES FOR WEATHER PHENOMENA MATRIX FOR NWS-PREPARED TERMINAL FORECASTS

1- Only one descriptor shall be included for each weather phenomenagroup, e.g., BCFG.

2- In NWS-prepared terminal forecasts, vicinity is defined as 5SM to 10SM from the center of the runway
complex of an airport. In NWS-prepared terminal forecasts, vicinity shall be combined only with fog
(VCFG), showers (VCSH), or thunderstorms (VCTS), and only when forecasting prevailing conditions
(i.e., initial time period, FM or BECMG groups).

3- Raised by wind to less than 6 feet above the ground.

4- TS may be forecast by itself if no precipitation is associated with the thunderstorm.

5- No intensity is ever given to hail (GR/GS [snow pellets]) or ice crystals (1C).

6 - Largest forecast hailstone has a diameter of 1/4 inch or more.

7- Forecast hailstone diameter isless than 1/4 inch.

8- VCTSisavalid combination for all airports for which NWS offices prepare terminal forecasts. [In the

METAR code, VCTS shall only be reported by automated stations.]

9- In NWS-prepared terminal forecasts, VCSH shall be used to forecast showers 5-10SM from the airport.
[Inthe METAR code, VCSH shall be used to report any type of precipitation not at point of observation,
but >0to 10SM.] Thetype and intensity of showersin the vicinity shall not be specified, i.e., +VCSHRA

isnot allowed.

10- BR (mist) shall only be used when the visibility is forecast to be at least 5/8SM, but not more than 6SM.

11- For FG (fog) to be forecast with any qualifiers except VC*2, M1, PR, or BC™, the visibility shall be <
5/8SM.

12 - VCFG is used to forecast fog at any visibility between 0 and 6SM in the vicinity (5 - 10SM) of the airport.

13- For MIFG (shallow fog) to be forecast, the visibility at 6 feet above ground level shall be 5/8SM or more
and the apparent visibility in the fog layer shall be expected to be less than 5/8SM.

14 - PRFG (partial fog) indicates that a substantial part of the airport is forecast to be covered by fog (visibility
<5/8SM) while the remainder of the airport is expected to be clear of fog.

15- BCFG (patches fog) indicates that patches of fog (visibility <5/8SM) are forecast to randomly cover the
airport.

16 - FZFGisfog (visibility < 5/8SM) consisting predominately of water droplets at temperatures below 0°C,
whether or not the fog is expected to deposit rime ice.

17 - Volcanic Ash (VA) isawaysincluded in the forecast when expected. Visibility is not afactor.

18 - SN BLSN indicates snow falling from clouds with blowing snow occurring.

19- SQ (squall) isasudden increase in wind speed of at least 16 knots, the speed rising to 22 knots or more
and lasting for at least one minute.

20- Generally, Funnel Clouds should not be forecast in terminal forecasts.

21- Generally, Tornadoes and Waterspouts should not be forecast in terminal forecasts.

22 - SSisforecast if visibility is $ 5/16SM and # 5/8SM. Forecast +SSif visibility is expected to be
< 5/16SM.

23- DSisforecast if visibility is$ 5/16SM and # 5/8SM. Forecast +DS if visibility is expected to be
< 5/16SM.

In the terminal forecast, no more than 3 significant weather groups shall be used to forecast weather phenomena
at or near the airport. If more than one significant weather phenomenais required in the forecast, separate
weather groups shall be included. If more than one form of precipitation is forecast, the appropriate contractions
shall be combined in a single group with the predominant type of precipitation included first. In such asingle
precipitation group, the intensity shall refer to the total precipitation and be encoded with one or no indicator as
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appropriate, e.g., -RASN FG HZ.

U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

National Weather Sefw ce - Integrated Hydrometeorological Services Core updated and adapted for WSOM D 31 from
1325 East-West High ag National Weather Service - Observin %S¥
Silver Spring, MD METAR Technlce\l Attachment #3 (MET) TA3\1O 8 98)
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